Prevention of allergic rhinitis by aldose reductase inhibition in a murine model.
Allergic rhinitis, one of the most common atopic diseases, is known to be elicited by Th2 cytokine-mediated inflammatory response. We have shown earlier that a polyol pathway enzyme aldose reductase (AR) regulates airway inflammation; however its role in allergic rhinitis is not known. We have investigated the role of AR in mediating pathological symptoms associated with allergic rhinitis in mice. The wild-type (WT) mice treated without or with AR inhibitor and AR knock out (AR(-/-)) mice were sensitized by two intraperitoneal injections of ragweed pollen extract (RWE) with adjuvant alum on days 0 and 4 followed by challenge on day 11 and/or 18 and 25. The allergic rhinitis symptoms were assessed by monitoring the nasal scratch, mast cell degranulation and release of tryptase in nasal lavage, infiltration of inflammatory cells, production of inflammatory cytokines and nasal epithelium remodeling. Sensitization and challenge of mice with RWE produced robust and reproducible pathological symptoms of allergic rhinitis as compared to control mice. AR inhibitor, fidarestat administered mice showed markedly reduced early phase response to allergen exposure such as nasal scratches, mast cells degranulation and release of tryptase in the nasal passage as well as late phase response such as inflammatory cell infiltration and release of Th2 type cytokines and nasal epithelial remodeling. Further, prevention of these events in AR(-/-)) mice suggests the role of AR in the mediation of allergic rhinitis. These results indicate an important role of AR in the mediation of RWE-induced allergic rhinitis in mice and prevention by AR inhibitor, fidarestat offers a novel therapeutic approach to ameliorate allergic rhinitis.